Introduction and theoretical considerations
When soils are wet or flooded during winter or spring, many plants suffer from persistent anoxia of their rhizospheres. Oxygen diffusion from the atmosphere through the wet soil is insufficient to overcome this 0 2 deficiency because of the low solubility and the low diffusion velocity of 0 2 in the aqueous phase. Thus it is obvious that the only plants that can survive in temporarily flooded ecosystems are those that have developed the ability to tolerate or to avoid root anoxia for longer periods of time.
As has been recently shown (Grosse and Schr6der, 1984; 1985; , the wetland alder Alnus glutinosa L. Gaertn. is able to improve 0 2 -supply to its root system by gas transport from the aerial parts of its stem to the roots. The gas transport in A. glutinosa is assumed to be thermoosmotic. Thermo-osmosis of gases is a physicochemical effect based on Knudsen-diffusion (Takaishi and Sensui, 1963) found in several plants living in wet habitats (K6stler et al., 1968) . When there is a temperature difference between the stem and the surrounding air, the gas inside the stem will be pressurized and flow through the intercellular spaces of the phloem and the xylem to the roots.
Materials and Methods
Experiments were carried out with 6 mo old seedlings of different deciduous tree species.
Temperature differences between the stems and the atmosphere were measured as previously described (Grosse and Schr6der, 1984; 1985; (Schrbder, 1986) . This should, according to the theory, lead to an enhanced gas transport to the roots.
Gas flow to the stems and roots was studied in experiments with 6 deciduous tree species, using ethane as a tracer gas.
A sketch of the apparatus used for the experiments is shown in Fig. 1 .
The graphs (Fig. 2) show results of the tracer measurements. Gas flow through the stems to root and shoot can be observed in each of the investigated species. In most species, gas flow to the roots was dominant. In A. incana and in C. betulus (2C, D), roots and stems were supplied with air at equal rates, whereas in A. pseudoplatanus and in A. glutinosa (2A, B), gas diffusion to the stem was negligible and most of the gas escaped out of the roots. Almost no gas flow could be observed in F sylvatica (2E). Diffusion rates in F. excelsiorwere extremely high to the stem, but twice as much gas reached the roots (Fig. 2F) (a) and 5°C for leafless (b) and leaf-covered alders (c), respectively (Fig. 3) 
